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Introduction 



Acute pancreatitis is an often life-threatening gastroenterological disease. 
Early diagnosis and reliable assessment of the severity of acute pancreatitis 
can have a decisive influence on the patient’s prognosis. 

Alcohol consumption has increased considerably throughout the world in 
recent years and, in Germany for example, now amounts to between 10 and 
12 litres of pure alcohol per head of the population annually. General 
practitioners and clinicians are therefore increasingly being confronted 
with patients who drink too much alcohol and complain of upper abdomi- 
nal pain. Alcohol is the most common cause of chronic pancreatitis. The 
diagnostic interval (from the onset of symptoms of chronic pancreatitis to 
diagnosis) is currently between three and five years, a long and certainly 
unacceptable time. 

The aim of this Primer of Pancreatitis is to provide doctors working in 
general practice or in hospital with the most important information con- 
cerning acute and chronic pancreatitis. The emphasis is directed to aspects 
relevant to practical management. The advise is based on the latest state 
of the art. 

Paul Georg Lankisch 
Markus Biichler 
Joachim Mossner 
Stefan Miiller-Lissner 



Acknowledgement. We would like to express our gratitude to M.A. 
Rudmann, M.D., of Solvay Pharmaceuticals GmbH for supporting the pub- 
lication of the English version of the „Pankreatitisfiber. 
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Definitions 



Acute pancreatitis 

The severity of the clinical state and the morphological alterations do not 
always agree. Acute pancreatitis can recur. 



Chronic pancreatitis 

The loss of function often becomes clinically noticeable only when stea- 
torrhoea and/or diabetes mellitus develop. 

Chronic obstructive pancreatitis is presented as a special form in about 5% 
of cases. A cure can be obtained after eliminating the obstruction. 



Differential diagnosis 

In many cases, only continuous observation allows an acute episode to be 
classed as either acute pancreatitis or chronic pancreatitis. 
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Definitions 



Acute pancreatitis 

• Acute inflammation of the exocrine pancreas 

- mild form: oedematous pancreatitis 

- severe form: necrotising pancreatitis 

• Mostly with severe upper abdominal pain 

• Increased serum amylase and lipase levels 

• Complete recovery (80%) or recovery with sequelae / 
transition to chronic pancreatitis (20%) 

Chronic pancreatitis 

• Chronic inflammation of the exocrine pancreas 

- fibrosis with destruction of the parenchyma 

- often complicated course 

• Mostly with recurrent or persistent upper abdominal 
pain 

• No recovery, mostly with progressive functional 
impairment 
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Physiology of pancreatic secretion 



Compensation of functional impairment 

The digestion of carbohydrates can be partially taken over by salivary amy- 
lase, and the digestion of proteins by pepsin from the stomach and protea- 
ses from the small intestine. In contrast, the digestion of fat cannot be taken 
over adequately by extrapancreatic lipases. 



Fat digestion 

Cholecystokinin stimulates both pancreatic enzyme secretion and gall blad- 
der contraction. The interplay between bile salts, lipase and colipase is 
important for optimal fat digestion. 



Protective mechanisms 

The pancreas employs several factors to protect itself from self-digestion. 
The proteases are secreted as proenzymes which are activated by entero- 
kinase only in the duodenum. Activation of enzymes in the acinar cell is 
prevented by separate storage of lysosomal and digestive enzymes. Finally, 
protease inhibitors are produced. 
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Physiology of pancreatic secretion 




Cepha[ic phase 

- think 

- smeH 

- see 

- taste 



Gastric phase 
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stomach 



Vagus nerve 
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Bicarbonate secretion 



Intestinal phase 
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Protein cleavage 
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Secretin 



Cholecysiokinin 



Acinar cells 
Enzyme secretion 



Function 



Enzymes 



Protein cleavage 



Lipase 
Co lipase 
Phospholipase A 



Fat cleavage 



Carbohydrate cleavage 













Acute pancreatitis 



Aetiology 

Biliary pancreatitis 

This is probably caused by an increase in pressure in the pancreatic duct 
system when a stone passes through the papilla. Reflux of bile and duodenal 
juice is less likely. 



Alcoholic pancreatitis 

Alcohol can trigger acute pancreatitis by increasing the pressure in the 
papilla, increasing viscosity of pancreatic secretion, thickening the pancrea- 
tic secretion and directly injuring the acinar cells and ductal epithelium. 
As a rule, acute alcoholic pancreatitis develops on the basis of many years 
of alcohol abuse. 

In many cases acute alcoholic pancreatitis is the first episode of chronic 
pancreatitis. 
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Aetiology 



Gallstones 
40 % 



Alcohol 
30 % 



Idiopathic 
20 % 



1 0 % rare causes 

• endoscopic retrograde cholangio- 
pancreaticography (ERCP) 

• postoperative 

• abdominal trauma 

• drugs 

• obstruction 

• infection 

• metabolic disorders 
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Acute pancreatitis 



Pathogenesis 

Role of activated proteases 

It is debatable whether the intrapancreatic activation of trypsin is a pre- 
requisite for the development of acute pancreatitis. Other mechanisms, 
such as cellular injury due to detergent substances (fatty acids, lysolecithin, 
free radicals), have also been discussed. 

The systemic complications of acute pancreatitis seem to develop more as 
a result of a disturbance in the balance between activated proteases and 
their inhibitors. 



Mechanisms of cellular injury 

The following concepts are favoured: intracellular enzyme activation, in- 
creased ductal permeability with diffusion of enzymes into the interstitium, 
secretion of enzymes into the interstitium, acinar cell damage due to de- 
tergent substances and ischaemia. 



Local complications 

Neighbouring hollow organs (bile duct, duodenum, colon) can be compres- 
sed by oedematous swelling of the pancreas or by extrapancreatic fluid 
accumulation. Infection of necroses can lead to sepsis. 
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Pathogenesis 





Acute pancreatitis 



Incidence, prognosis and recurrence 



Incidence 

Acute pancreatitis is a disease of civilization. Its incidence in industrialized 
countries is about 10-20:100,000 inhabitants per year. It increases with age. 



Prognosis 

The prognosis depends decisively on the formation of necroses and their 
infection. About one in five patients with necrotising pancreatitis dies from 
the disease. The most common cause of death in acute pancreatitis is septic 
organ failure. 



Recurrence 

Recurrences occur in about one-quarter of patients, with a mortality rate 
of 1-2 %. Later morphological and functional examinations will show whe- 
ther it concerns recurrent acute pancreatitis or an acute attack of chronic 
pancreatitis. 
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Incidence, prognosis and recurrence 
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Acute pancreatitis 



Diagnosis: overview 

Diagnosis 

The diagnosis of acute pancreatitis can be reached with a high degree of 
reliability on the basis of the case history, the symptoms, the clinical fin- 
dings and enzyme levels. 

X-rays 

X-ray examination of the abdomen with the patient standing or lying on 
the left side is performed so that perforation of a hollow organ (e.g. the 
stomach in case of a peptic ulcer), the most important differential diagnosis 
in relation to pancreatitis, is not overlooked. 

In the case of severe acute pancreatitis, ileus is detectable by X-ray. Stagna- 
tion in the small intestine (sentinel-loop) and colonic loops (upper descen- 
ding colon: colon cut-off sign) is fairly common. Calcifications in the pan- 
creatic area show that this is an acute attack of chronic pancreatitis. 

Abdominal ultrasound 

This is noninvasive and can easily be repeated at the bedside at any time. 
In the case of severe acute pancreatitis, however, the paralytic ileus often 
prevents adequate sonographic imaging of the pancreas. 

Computed tomography (CT) 

This is necessary for the primary diagnosis of acute pancreatitis only when 
the pancreas cannot be imaged sonographically. It is superior to ultrasound 
for detecting pancreatic necrosis and peripancreatic complications. 

Magnetic resonance tomography (MRT) 

This provides no more information than is obtained with ultrasound and CT. 

Endoscopic retrograde cholangiopancreaticography (ERCP) 

A common bile duct stone inducing biliary pancreatitis can be detected 
and removed endoscopically. 
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Diagnosis: overview 



Diagnosis and monitoring 

• Symptoms 

• Clinical findings 

• Laboratory tests 

• X-ray 

Detection of complications 

• Laboratory tests 

• Computed tomography 

Detection of biliary causes 

• Laboratory tests 

• Ultrasound 

• ERCP 

Clarification of the cause after recovery 

• ERCP 
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Acute pancreatitis 



Symptoms 

Pain 

The pain develops suddenly, not rarely at the end of a heavy meal and/or 
excess alcohol consumption. It is severe, starts in the epigastrium, mostly 
radiates like a belt to the back, and is initially localized but later diffuse. 



Grey-Turner’s sign, Cullen’s sign 

This brownish-greenish discoloration can develop by spreading of the re- 
troperitoneal inflammatory infiltration to the flanks or umbilical area. 



Signs of inflammation 

Mild fever and elevated C-reactive protein (CRP) may occur in both acute 
oedematous and necrotizing pancreatitis. Fever over 38.5 ^C, cold shive- 
ring, shock, leucocytosis over 16,000/L, thrombocytopaenia and metabolic 
acidosis are signs of sepsis, the most severe complication. 
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Symptoms 




General symptoms 

• Pain 

• Nausea, vomiting 

• Tachycardie 

• Fever 

• rebound tenderness 



Evidence of a severe course 

• Hypotension, perhaps shock 

• Oliguria, anuria 

• Dyspnoea 

• Clotting disorder 

• (Pre-)Coma 

• Cullen's-sign / Grey-Turner's-sign 



Other evidence of complications 
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Acute pancreatitis 



Laboratory tests 

Lipase> amylase 

Elevation of serum lipase and amylase also occur in extrapancreatic disea- 
ses (see below). Because of its greater specificity, lipase should preferably 
be determined. It is filtered through the glomerulus but is fully reabsorbed 
from the proximal tubule so that it cannot be measured in the urine. 

High enzyme values do not necessarily mean a severe course of pancreatitis, 
nor do low values necessarily mean a mild course of the disease. 

Serum amylase usually normalizes in 4-5 days, and lipase in 6-8 days. 



Main causes of elevated amylase and lipase values (+ = elevated) 





Serum 


Amylase 

Urine 


Serum lipase 


Pancreatitis 


+ 


+ 


+ 


Parotitis 


+ 


+ 


normal 


Intestinal injury 


+ 


+ 


+ 


Ovarian/tubal laesion 


+ 


+ 


normal 


Renal failure 


+ 


normal 


+ 


Macroamylasaemia^ 


+ 


normal 


normal 



^Aggregation of several amylase molecules due to antibodies 



16 







Laboratory tests 



Pancreas-related diagnostic tests 

Lipase and/or amylase in the serum 



Complications^ course^ prognosis 

Haematology tests 

(leucocytes, haemoglobin/haematocrit) 
C-reactive protein (CRP) 

Electrolytes (K, Na, Ca) 

Cholestasis parameters (AP, GT, bilirubin) 
Renal function tests (creatinine, urea) 
Clotting parameters (platelets, PI (Quick), PTT, 
fibrinogen) 

Blood glucose 

Blood gas analysis (p02, base deficit) 
GOT, GPT, LDH, CK, serum protein 
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Acute pancreatitis 



Abdominal ultrasound 

Indication 

Upper abdominal ultrasound is part of the basic diagnostic procedure for 
any set of abdominal symptoms. 



Evidence of aetiology 

If gallstones are found, biliary pancreatitis is likely; sonographic signs of 
chronic pancreatitis (see page 46) mean that an alcoholic aetiology is likely. 



Monitoring of progress 

If imaging is good, ultrasound is suitable for detecting and monitoring the 
progress of pancreatic and extrapancreatic complications, especially fluid 
collections such as ascites and pseudocysts. 



Guided puncture 

Necroses and fluid collections may be aspirated under sonographic guidan- 
ce to evaluate infection. 



Disadvantages 

The pancreas can often be evaluated only to an inadequate degree due to 
overlayering with intestinal gases, especially in the case of ileus. Contrast 
-enhanced CT is much more reliable for differentiating between oedema 
and necrosis. 
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Abdominal ultrasound 




Pan- 

creas 

Splenic 

vein 

Aorta 



Necrotising pancreatitis 
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Acute pancreatitis 



Abdominal computed tomography 

Indications 

CT is indicated when necrotising pancreatitis is suspected and when there 
is an unexplained deterioration in clinical state. 



Technique 

After oral administration of diluted water-soluble contrast medium, an 
abdominal CT scan is performed with a slice thickness of 10 mm. It is 
repeated after the i.v. bolus administration of a contrast medium. 



Validity 

Computed tomography is the most reliable method for detecting and ex- 
cluding pancreatic necroses, haemorrhages and extrapancreatic fluid col- 
lections. The detection of gas in necroses and fluid collections demonstrates 
infection. CT is an essential prerequisite when planning surgery. 



Guided puncture 

Necroses and fluid accumulations may be aspirated under CT guidance to 
evaluate infection. 



Disadvantages 

In contrast to ultrasound, CT cannot be performed at the patient’s bedside, 
cannot be repeated at will, and is not available everywhere. 
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Abdominal computed tomography 
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Acute pancreatitis 



Endoscopic retrograde cholangiopancreaticography (ERCP) and 
endoscopic papillotomy (EPT) 

Principle 

Using a side-view endoscope, The papilla of Vater is cannulated. After the 
injection of radiocontrast medium, the pancreatic duct and bile ducts can 
be radiographically imaged (ERCP). The sphincter of Oddi can be sectioned 
electrically to remove stones from the bile duct (EPT). 



Indications 

1. ERCP during acute pancreatitis: 

The value of ERC with papillotomy and stone extraction is undisputed in 
the case of severe biliary pancreatitis with obstructive jaundice. Staining of 
the pancreatic duct should be avoided if at all possible. 



2. ERCP after recovery 

It serves to determine the causes of pancreatitis, e.g. tumours or pancreas 
divisum, or to detect chronic pancreatitis. 
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Endoscopic retrograde cholangiopancreaticography 
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Acute pancreatitis 



Estimation of prognosis 

Ranson score 

Of the various scoring systems for estimating the prognosis of acute pan- 
creatitis, the Ranson score system is most widely used. Each of 1 1 criteria 
is scored. A score of 0-2 indicates mild pancreatitis, 3-5 moderate, and 6-11 
severe pancreatitis. 



Glasgow (Imrie) parameters 

The detection of three or more parameters is a sign of severe pancreatitis. 
Serum necrosis marker 

The development of necrosis is also indicated by an considerable elevation 
of C-reactive protein (GRP) in the serum. 



Imaging procedures 

Contrast-enhanced CT is the most reliable method for differentiating be- 
tween oedematous and necrotising pancreatitis. It thus contributes deci- 
sively to the estimation of prognosis. 
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Ranson-criteria 



acute pancreatitis 



On admission or diagnosis 


Alcohol- 

induced 


Biliary- 


• Age 


>55 years 


>70 years 


• White blood cell count 


> 16,000/mm^ 


> 1 8,000/mm 


• Blood glucose 


> 200 mg/dl 


> 220 mg/dl 


• Serum lactate dehydrogenase 


> 700 U/l 


> 400 U/l 


• Serum glutamic oxaloacetic transaminase 


> 250 U/l 


> 250 U/l 


During initial 48 h 


• Hematocrit decrease 


> 10% 


> 10% 


• Blood urea nitrogen increase 


> 5 mg/dl 


> 2 mg/dl 


• Serum calcium level 


< 8 mg/dl 


< 8 mg/dl 


• Arterial p02 


<60 mm Hg 


- 


• Base deficit 


> 4 mEq/l 


> 5 mEq/l 


Estimated fluid sequestration 


>6 1 


>41 



Glasgow (Imrie) parameters 

• Age >55 years 

• White blood cell count >15x1 O^/l 

• Arterial p02 < 60 mm Hg 

• Blood glucose > 1 0 mmol/l (no diabetic history) 

• Blood urea > 16 mmol/l (no response to intravenous 
fluids) 

• Serum calcium < 2 mmol/l 

• Serum albumin < 32 g/l 

• Serum lactate dehydrogenase > 600 pg/l 

• Serum transaminases (serum glutamate-oxalacetate 
transaminase [SCOT] and serum glutamate pyruvic 
transaminase [SGPT]) > 100 pg/l 









Acute pancreatitis 



Therapy: overview 

Aim of therapy 

This is to eliminate pain and avoid or eliminate complications. 



Conservative therapy 

It is purely symptomatic. There is no causal conservative therapy for acute 
pancreatitis. All attempts to influence the course of the disease by inhibiting 
pancreatic secretion (atropine, glucagon, calcitonin, somatostatin) or by 
inhibiting proteases (aprotinin, gabexate-mesilate) have failed. 



Surgery 

Surgical therapy is considered only in the case of necrotising pancreatitis. 



Biliary pancreatitis 

If stones are detected in the bile duct, endoscopic papillotomy with stone 
extraction is indicated (see page 22). After the acute symptoms have faded, 
the gall bladder with its stones is removed by open or laparoscopic chole- 
cystectomy during the same hospital stay. 
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Therapy 



Pain therapy 

• Analgesics 

Support or replacement of organ functions 

• Intensive medical care 

Removal of toxic and infected material 

• Necrosectomy 

• Peritoneal lavage 

Elimination of the cause 

• Removal of gall stones 
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Acute pancreatitis 



Conservative therapy 

Volume substitution 

The initial amount is usually 3 L/day intravenously, but under some cir- 
cumstances may be considerably more, as in the case of elevated losses due 
to peripancreatic oedema, ascites or pleural effusion. In severe cases with 
low serum protein, the administration of albumin is indicated. 



Parenteral feeding 

This is indicated in severe conditions, in the case of complications (e.g. 
abscesses) and before elective surgery. It may also be used in milder cases 
when enteral feeding is not possible for more than 5-7 days. 



Microbial spectrum 

Gram-negative bacteria, primarily E. coli, are found in 70 % of cases of 
infected pancreatic necrosis. Empirical antibiotic therapy must take this 
into account. 
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Conservative therapy 



Basic therapy 

• Pain therapy 

- procaine hydrochloride^ 

- centrally acting analgesics not increasing pressure 
in the sphincter of Oddi^ 

- epidural anaesthesia 

• Volume substitution (administration of fluids i.v.) 

• Heparin 

When required 

• Correction of acid-base balance 

• Catecholamines for hypotension despite volume 
replacement 

• Insulin in the event of hyperglycaemia > 250 mg% 

• O 2 by nasal intubation in the event of p02 < 70 mm Hg 

• Controlled ventilation in the event of p02 < 50 mm Hg 

• Haemodialysis in the event of acute renal failure 

• Fresh plasma in the event of coagulation disorders 

• Parenteral feeding 

Antibiotics in the event of necrotising pancreatitis 

• If possible, according to antibiotic sensitivity tests 
(fine needle aspiration, blood culture) 

• Otherwise, empirical therapy: 

- ureidopenicillin + metronidazole 

- cefuroxime 

- 3rd generation cephalosporin + metronidazole 

• Carbapeneme (imipenem, meropenem) 

^ 2 g/24 h as infusion 

^ e. g. buprenorphine up to 8 x 0,3 mg i.v. or s.c. 

pethidin up to 8 x 50 mg/day i.v. or s.c. 



29 






Acute pancreatitis 



Surgery 

Indication 

Surgical therapy of necrotising pancreatitis is indicated in the event of 
continuing organ failure (lungs, kidneys, circulation) despite adequate con- 
servative therapy, and in the case of infected necrosis. 



Aim 

The aim is to remove vasoactive and toxic mediators from necroses, in- 
flammatory exudates and infected areas. Intact pancreatic tissue should be 
left alone. 



Principle 

The sparing removal of necroses is followed by lavage therapy of the retro- 
peritoneum for at least 3 weeks. 

In the hands of an experienced surgeon it is not important whether the 
lavage is performed open or closed. 
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Retroperitoneal necr 




Surgery 



Necrosectomy 




closed lavage via double-lumen drains 
or 

scheduled re-laparotomy after about 24 h 
or 



,,open abdomen" (open packing) 
with review at least once a day 






Acute pancreatitis 



Practical management 

All patients with acute pancreatitis must be hospitalized. If possible, every 
patient should be initially monitored in an intensive care unit. 

If the course of the illness is severe, the patient should be seen daily by the 
same physician and surgeon together. 



Clinical course 

In severe pancreatitis, the laboratory parameters and sonographic findings 
should be monitored daily (see pages 17 and 19). CT controls are underta- 
ken in the event of clinical deterioration and when planning surgery. 



Duration of therapy 

The basic therapy is continued until clear clinical improvement is obtained 
(freedom from pain, normalization of body temperature and of the abdo- 
minal findings). If the course is uncomplicated, oral feeding can be resumed 
from the 3rd-5th day irrespective of normalization of serum enzymes. The 
diet is initially poor in fats and protein. 

Later examinations 

Sonographic examination (pseudocysts?) is undertaken before discharge, 
together with ERCP if the aetiology of the pancreatitis is still unknown 
(chronic pancreatitis? obstruction?) and perhaps other examinations to 
exclude rare causes (see page 7). 



Follow-up 

As a rule, exocrine and endocrine fimctions are normalized within 3 months 
after pancreatitis, otherwise chronic pancreatitis may be suspected. 
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Chronic pancreatitis 



Aetiology and pathogenesis 

Alcohol-induced chronic pancreatitis 

This is the most common form in industrialized countries. It mostly deve- 
lops only after alcohol consumption of 80 g/day in men and 40 g/day in 
women for more than 10 years. However, there is neither a threshold time 
nor a threshold dose. The type of drink is irrelevant. 



“Chronic tropical pancreatitis” 

This is the most common form in developing countries. The cause is con- 
sidered to be poor intake of protein and of trace elements combined with 
toxins. 



Lithostatin 

This protein secreted by the pancreas keeps the calcium of the metastable 
pancreatic secretion in solution. A deficiency of lithostatin has been 
discussed as a cause for the formation of protein precipitates. 



Pain 

The cause of the pain in chronic pancreatitis is unclear. Elevated pressure 
in the pancreatic duct system, capsule tension and perineural inflammation 
have been discussed in this respect. 
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Aetiology and pathogenesis 



Aetiology 




Pathogenesis of alcohol-induced chronic pancreatitis 
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Chronic pancreatitis 



Pathogenesis of complications 

Pseudocysts 

These are hollow intrapancreatic or parapancreatic cavities without epit- 
helial lining but which may connect to the pancreatic duct system. Pseu- 
docysts are found in 30-50 % of patients with chronic pancreatitis. As a 
rule, only pseudocysts of > 5 cm lead to complications. Pseudocysts may 
also spontaneously become smaller or regress entirely. 



Duodenal ulcer 

Duodenal ulcers seem to arise more frequently in chronic pancreatitis. 
This may be explained by relative hypersecretion of acid due to reduced 
secretion of bicarbonate by the pancreas. 



Malignancy 

Chronic pancreatitis is a precancerous state, since the risk of pancreatic 
and extrapancreatic cancers is slightly increased. 
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Pathogenesis of complications 



Splenic vein thrombosis 
with portal hypertension 
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Chronic pancreatitis 



Incidence, course and prognosis 
Incidence 

The incidence of chronic pancreatitis in industrialized countries is about 
4-6 per 100,000 inhabitants per year. It seems to be on the increase. The 
prevalence is between 25 and 30 per 100,000 adult inhabitants. 



Course 

The course of the pain cannot be predicted. Abstinence from alcohol may 
alleviate the pain. 

A decrease in pain and the course of exocrine and endocrine insufficiency 
do not run in parallel. 



Social consequences 

Within 10 years 25 % of the patients retire, in half of these cases retirement 
is due to pancreatitis. 



Prognosis 

Very few patients die from chronic pancreatitis itself. The main causes of 
death are cardiovascular diseases and malignant tumours. 
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Chronic pancreatitis 



Diagnosis: overview 

Functional examinations 

The morphological alterations and the functional impairment do not rim 
in parallel. Consequently, both imaging procedures and functional tests 
are used to diagnose chronic pancreatitis and its complications. 



Imaging procedures 

The most important procedures are ultrasound, ERCP and CT. 

Calcifications on the plain abdominal X-ray usually confirm the diagnosis 
of chronic pancreatitis. The examination has a sensitivity of 30 % in detec- 
ting chronic pancreatitis. 

The following methods of examination are of minor diagnostic value: 



Barium meal examination of the upper gastrointestinal tract 
If duodenal stenosis is suspected, it is performed before surgery. 



Angiography 

This is indicated when planning surgery if there are vascular complications. 



Magnetic resonance tomography (MRT) 

This provides no extra information compared to ultrasound and/or CT. 
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Diagnosis: overview 



Morphological examinations 

• Ultrasound 

• Endoscopic retrograde cholangiopancreaticography 
(ERCP) 

• Computed tomography 

• Plain abdominal X-ray 

Function tests 

• Indirect pancreatic function tests 

• Direct pancreatic function tests 

• Faecal fat analysis 

• Oral glucose tolerance test 
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Chronic pancreatitis 



Symptoms 

Pain 

The pain mostly takes an undulating or intermittent course and can impair 
the quality of life decisively. 

The main localization is the middle and left upper abdomen, frequently 
with radiation to the back. Episodes of pain may be triggered by alcohol 
abuse and/or large, fatty meals. 

Only 5-10 % of cases of chronic pancreatitis have a primarily painless 
course. 



Diarrhoea, steatorrhoea 

The reduced or absent enzyme secretion leads to impaired cleavage of 
dietary constituents. This leads to osmotic diarrhoea which, if the fat con- 
tent is high, is called steatorrhoea. 



Distension, flatulence 

The dietary constituents which reach the colon are metabolized by bacteria, 
which leads to the formation of gas. Distension and flatulence may precede 
diarrhoea in the course of chronic pancreatitis. 



Weight loss 

This may be due to exocrine insufficiency or to reduced food intake due 
to fear of pain. 



Jaundice 

This can arise as a result of bile duct stenosis in an acute episode of chronic 
pancreatitis. When the inflammation fades, it may regress spontaneously. 
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Symptoms 



Main symptoms 




Pain 87% 



Symptoms of 
diabetes mellitus 9% 



Steatorrhoea 3% 



Jaundice due to 
y common bile duct 
\stenosis 1% 



Evidence of complications 
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Chronic pancreatitis 



Laboratory and function tests 

Laboratory values. The laboratory diagnostic tests for an acute episode of 
chronic pancreatitis are the same as those for acute pancreatitis. Normal 
serum pancreatic enzyme values do not exclude chronic pancreatitis. Ele- 
vated serum enzymes do not prove an acute episode, and may indicate 
pseudocysts even in asymptomatic patients. 

Direct pancreatic function tests. They are very sensitive and specific, but 
invasive and require much effort. 

Indirect pancreatic function tests. The assay of the stool enzymes chymo- 
trypsin and elastase-1, the pancreolauryl test and the NBT-PABA test usu- 
ally detect only moderately severe and severe impairments of function. 
Insufficiency requiring substitution is excluded if the test results are nor- 
mal. False-positive results are possible, e.g. after gastric resection or in the 
case of intestinal malabsorption. Enzyme-concentrations may be reduced 
in all forms of diarrhoea. 

Indication. Indirect tests should be used to explain unclear diarrhoea or 
steatorrhoea. When chronic pancreatitis is suspected with pain as the main 
symptom, direct tests of function are indicated if the imaging procedures 
are negative. The tests may optionally be included to monitor the course 
of known chronic pancreatitis and after acute pancreatitis to clarify the 
differential diagnosis (acute pancreatitis or acute attack of chronic pan- 
creatitis). 

Determination of lipids in the stools. After excluding other causes of stea- 
torrhoea, the quantitative assay of faecal fat excretion is a measure of exo- 
crine insufficiency. It can be used to confirm the adequacy of enzyme 
supplementation therapy. 

Glucose metabolism. The determination of fasting and postprandial gluco- 
se levels is sufficient for the diagnosis of endocrine insufficiency. 

Preoperative tests of function. A check of exocrine and endocrine function 
is helpful for deciding between resection and drainage. If function is already 
severely impaired, there is no need to carefully spare remaining pancreatic 
tissue. 
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Laboratory and function tests 




' With more ihiin 60 g dietary fat per day steaEorrhoea occurs only wilh a funclional deftcil of >90% 
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Chronic pancreatitis 



Abdominal ultrasound 

Findings 

Pathognomonic findings are pancreatic duct dilatation, pseudocysts, calci- 
fications and large isolated or diffuse alterations of the pancreas. 

In addition, extrapancreatic complications such as bile duct dilatation, por- 
tal or splenic dilatation and ascites can be imaged. 



Indication 

Abdominal ultrasoimd is a basic diagnostic procedure when chronic pan- 
creatitis is suspected. 



Sensitivity 

Early stages of the disease usually cannot be diagnosed. 
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Abdominal ultrasound 




Concrement 



Dilated 

pancreatic 



mesenteric 

artery 



Aorta 



Stone in the dilated pancreatic duct 



Pancreas 



Aorta 



Several pancreatic pseudocysts 



Pancreatic 



PseudO' 

cyst 



Cyst of the head of the pancreas, with dilated pancreatic duct 
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Chronic pancreatitis 



Abdominal computed tomography 

Findings 

These are the same as for ultrasound. CT is not decisively superior to 
ultrasound in chronic pancreatitis. As in the case of acute pancreatitis, it 
should be performed as a contrast-enhanced examination (see page 20). 



Indication 

The examination is indispensable when planning surgery for chronic pan- 
creatitis. 



Sensitivity 

Early stages of the disease generally cannot be diagnosed. 
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Chronic pancreatitis 



Endoscopic retrograde cholangiopancreaticography (ERC) 

Principle 

Using a side-view endoscope, the papilla of Vater is cannulated. After the 
injection of radiocontrast medium, the pancreatic duct and bile ducts can 
be radiographically imaged. 



Findings 

ERCP allows the imaging of ductal irregularities, stones, stenoses and ab- 
normalities of the pancreatic duct and bile duct. Pancreatic pseudocysts, 
connected with the ductal system, can also be imaged preoperatively. 



Indications 

ERCP is indicated for upper abdominal symptoms which cannot be clarified 
in other ways, for unexplained cholestasis, in the presence of laesions/tu- 
mours in the pancreatic region (ultrasound, CT) and before operations on 
the pancreas. 

Diagnostic value 

ERCP is the most sensitive and specific imaging technique for detecting or 
excluding chronic pancreatitis. 
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Endoscopic retrograde cholangiopancreaticography (ERC) 




Gall- 

bladder 

Bile 

duel 



Pancreatic 
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Normal pancreatic duct 






Chronic pancreatitis 



Therapy: overview 

Aim of therapy 

The therapy of chronic pancreatitis is aimed at relieving the pain and at 
preventing or treating exocrine and endocrine insufficiency. 



Selection of therapy 

For tailoring medical, endoscopic or surgical treatment the use of both, 
function tests and imaging procedures, is necessary. 



Operative endoscopy 

Endoscopic stenting of pancreatic and/or bile duct stenosis, the fragmen- 
tation of pancreatic duct stones by extracorporeal shock waves followed by 
endoscopic removal of stone fragments, and the endoscopic drainage of 
pseudocysts have become increasingly more important during the last few 
years. 
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Therapy: overview 



• Removal of cause 

- Alcohol abstinence 

• Pain therapy 

- Alcohol abstinence 

- Analgesics 

- Pancreatic enzymes 

• Therapy of exocrine insufficiency 

- Diet 

- Pancreatic enzyme supplementation 

- Vitamin supplementation 

• Therapy of endocrine insufficiency 

- Diet 

- Insulin 

• Therapy of complications 

- Operative endoscopy 

- Surgery 
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Chronic pancreatitis 



General measures and pain therapy 

Alcohol abstinence 

This recommendation is rarely followed. Withdrawal therapy should be 
encouraged. 



Pain therapy 

The dosage of analgesics is individually adjusted. For prolonged pain, con- 
tinuous treatment is given with regular doses according to a feed time 
plan. 



Pancreatic enzymes 

Increased pressure in the altered pancreatic duct system is considered to 
be a cause of pain. Pancreatic secretion should be inhibited and hence duct 
pressure be decreased by the administration of proteases. It has, however, 
been questioned whether this negative feedback system exists, and further- 
more, whether pancreatic enzymes are helpful in pain reduction. 
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General measures and pain therapy 



Alcohol abstinence 

• Improves pain long-term 

• Reduces the incidence and severity of acute episodes 

Diet 

• Low-fat diet 

• Frequent small meals 

• Avoidance of foods not individually tolerated 

• Medium-chain triglycerides in the case of refractory steatorrhoea 

• Diabetes diet in the case of endocrine insufficiency 

Pain therapy 

Mild pain 

• Peripherally acting analgesics^ 

• Possibly spasmolytics^ 

Moderate pain ^ 

• Combination periperally acting analgesics^ 

with low-potency, centrally acting analgesics^ 

Severe pain 

• Combination of peripherally acting analgesics^ 
with high-potency, centrally acting analgesics'^ 

• Antidepressants 



^ e.g. acetylsalicyl acid, up to 4 x 0.5-1 .0 g 
metamizole up to 4 x 0.5-1 .0 g 
^ e.g. N-butylscopolamine up to 5 x 10 mg as suppository 
^ e.g. tramadol up to 400 mg/day p.o. or as suppository 
e.g. buprenorphine up 4 x 2 tablets or 0.2 mg sublingually; 
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Chronic pancreatitis 



Supplementation therapy 

Choice of enzyme preparation 

Due to the acid lability of lipase, acid-protected preparations are preferred After 
passing through the stomach, the acid protection should disintegrate quickly 
to ensure that the enzymes are released in the upper part of the small intestine. 

Particles smaller than 2 mm are emptied from the stomach together with 
the food in the digestive phase. To ensure simultaneous emptying of the 
enzymes with the chyme, preparations with smaller particle sizes should 
be preferred. 

Enzyme preparations containing bile acids should be avoided since, at the 
high doses often required with enzyme preparations, bile acids can lead to 
chologenic diarrhoea. 

Dose 

The amount of lipase required is generally 20,000 to 40,000 Eur.Ph. units 
per day^. Depending on the preparation in question, this corresponds to 
2-4 capsules with each main meal and 1-2 capsules with each snack. 

Therapy failure 

In this case the diagnosis must be questioned (e.g. other causes of steatorrhoea). 
Apart from poor compliance, taking the enzymes at the wrong time (i.e. 
before or after instead of with the meals) or underdosage may be responsible. 

Diabetes mellitus 

Strict blood sugar control is dangerous in cases of poor compliance (e.g. 
continued alcohol abuse). 

^ One European Pharmacopoeia (Eur.Ph.) unit = 1 FIP (F^d^ration Internationale Pharma- 
ceutique) unit. 
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Supplementation therapy 



Pancreatic enzyme supplementation 

Indication 

• Weight loss 

• Steatorrhoea 

• Excessive bowel gas 

Choice of preparation 

• High lipase content 

• Enteric protection of lipase against continued gastric secretion 

• Small particle size 

• Rapid release of enzyme in the upper region of the small intestine 

• No added bile acids 

Dosage 

governed by clinical parameters of success 

• Increase in body weight 

• Normalisation of stool frequency (< 3/day) 

• Improvement of flatulence 

Vitamin substitution 

• Eat-soluble vitamins (A, D, E, K) in overt steatorrhoea 
(mixed preparation once a month i.m.) 

• B vitamins in the case of nutritional deficiency due to chronic 
alcoholism 

Endocrine insufficiency 

• Oral antidiabetics effective only transiently 

• Insulin 
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Chronic pancreatitis 



Operative endoscopy 
Drainage 

Prior to long term drainage a pseudocyst should be emptied once without 
insertion of a drain because not all cysts do recur. This may be done 
percutaneously under ultrasound guidance. 

If the cyst recurs drainage can be attempted by endoscopic stent placement 
after previous localisation with endoscopic ultrasound and/or CT. Gastric 
or duodenal drainage is performed if the cyst(s) have direct contact to the 
gastric or duodenal wall, respectively. Transpapillary drainage may be used 
if the cyst(s) communicate with the main pancreatic duct. Stents may be 
removed after one to three months. In cases with difficult access percuta- 
neous drainage is preferred. 



Pancreatic stones 

The extraction of pancreatic duct stones may improve pain and probably 
slow the progressive loss of pancreatic function. Larger stones may require 
fragmentation by shock wave lithotripsy prior to extraction with a basket. 



Pancreatic duct stricture 

A stricture may speed loss of secretory function and cause pain. If located 
in the pancratic head stenting for some months may prove beneficial. 
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operative endoscopy 




transpapillary 

drainage 



Stenti ng/ 
of stricture 



Endoscopic drainage of pseudocysts 



gastric 

drainage 



duodenal 

drainage 



Treatment of strictures and stones of the pancreatic duct 



fragmentation by 
shock wave lithotripsy 



endoscopic extraction 
of stone (fragments) 






Chronic pancreatitis 



Surgery 

About one patient in two with chronic pancreatitis requires surgery and/or 
operative endoscopy during his/her life. 

Aim 

Both methods are used to eliminate pain and complications. With surgery, 
attention must be paid to the maintenance of pancreatic fimction, especially 
endocrine. 

Indication 

Surgery is indicated in the case of refractory pain combined with pancreatic 
duct stenosis and, irrespective of accompanying pain, in the case of com- 
mon bile duct stenosis, symptomatic duodenal stenosis and/or complicated 
cysts (sizer 5-6 cm with displacement of other organs, infection, bleeding 
and rupture), if operative endoscopy is not feasible or successful. 

Splenectomy is undertaken in the case of bleeding from fundus or oeso- 
phageal varices as a result of splenic vein thrombosis. 

Choice of procedure 

Extensive resections are no longer indicated. 

Drainage operations 

These may be considered for complicated cysts or ductal dilatation (8 mm). 
Resection procedures 

If complications are localized in the body and tail region, sparing left-side 
resection can be considered (up to a maximum 50 % of the parenchyma). 

With an inflammatory mass in the head of the pancreas, either a Whipple’s 
operation or duodenum-preserving resection of the head of the pancreas 
can be undertaken. 
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Surgery 



Surgical procedures for chronic pancreatitis 



Lateral pancreaticojejunostomy with 
jejunum loop excluded according to 
Roux in the case of a markedly dilated 
pancreatic duct (> 8 mm). 



Classical partial duodenopancreatec- 
tomy (Whipple's operation) with 
major organ loss. 





Pylorus-preserving partial 
duodenopancreatectomy 
(Whipple's operation) 




Duodenum-preserving pancreatic head 
resection (organ-preserving alternative 
to Whipple's operation). 
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Chronic pancreatitis 



Practical management 

Confirmation of diagnosis with relapsing chronic pain 
as the main symptom 



Mild symptoms: ERCP is indicated for most patients at some time during 
the course of the disease. With mild symptoms, however, it is unnecessary 
if there is a clear diagnosis and no evidence of complications. 



Severe symptoms: ymptomatic therapy creates little problems in the short 
term (see page 55). In the longer term there is a risk of analgesic abuse. 
ERCP should be done to exclude a cause of the symptoms which may be 
treated endoscopically or surgically. 



Confirmation of diagnosis with weight loss/steatorrhoea 
as the main symptoms 



A normal indirect pancreatic function test (see page 44) usually excludes 
a pancreatogenic cause of these symptoms. 
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Practical management 



Relapsing chronic pain as the main symptom 

^ 




^ Weight loss/diarrhoea/steatorrhoea as the main symptoms J 
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Chronic pancreatitis 



Therapy of complications 

Rare complications 
Splenic vein thrombosis 

This can lead to fundic or oesophageal varices. In the case of fundic varices, 
acute bleeding is stopped by the endoscopic injection of histoacryl into the 
bleeding varices; in the case of oesophageal varices, it is stopped by endos- 
copic sclerotherapy with aethoxysclerol, etc. Splenectomy is curative. In 
the event of splenectomy, vaccination with polyvalent pneumococcal anti- 
gen is indicated. 



Pleural effusion, ascites 

If these occur in acute pancreatitis or during an acute episode of chronic 
pancreatitis, regression is usually spontaneous. If they persist, a pancreatic 
fistula may be suspected. This is treated surgically after localization by ERP. 
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Therapy of complications 
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